Or83b mRNA overlap in a group of dorsal-medial neuTo distinguish between these competing models for rons ( Figure 1B ). We raised an anti-Or83b anti-peptide Or83b function, we used gene targeting in Drosophila antibody against loop residues between transmemto delete the Or83b gene and applied cell biological, brane domains three and four and used this antibody electrophysiological, and behavioral techniques to charto determine the subcellular localization of Or83b. Figure 3A for a schematic; Ayer and odors tested, and adult flies show severe deficits in Carlson, 1992). Double immunostaining with a rabbit odor-evoked electrophysiology and behavior. Our data anti-Or22a/b antibody and a mouse anti-Or83b antibody therefore imply that olfactory function in response to a demonstrates that these two OR proteins colocalize in broad range of odorants in Drosophila requires expresthe distal portion of the dendrite inserted into the sension of a conventional OR along with Or83b in most sory hair ( Figure 1C ). Or83b is also detected in OSN cell olfactory neurons. These findings have important implibodies but is not seen in proximal axons in the antenna cations for control of medically and economically releor at axonal termini in the antennal lobe of the brain vant insect pests, because clear homologs of Or83b ( Figure 1D, under control of this transgenic driver in larvae also in Or83b mutants. The stereotyped targeting of Or22a-expressing axons to the DM2 glomerulus in the antennal shows lower than wild-type levels in certain dorsal organ neurons (data not shown).
lobe is not affected in the mutant ( Figure 3B ). Or22a-nsyb-GFP-positive fibers are only found restricted to the DM2 glomerulus, and no ectopic innervation is seen. 
Dendritic Localization Defects of Conventional

Larval Chemotaxis Phenotype of Or83b Mutants
The dramatic loss of odor-evoked potentials to a broad range of general odors at the level of the whole antenna and single neurons suggests a general and essential role for Or83b in odor detection. To determine the behavioral (2003) showed that Or22a and Or22b are coexpressed in the T1R1 (umami), or neither (low-affinity sweet). Broad expression of atypical chemosensory receptor ab3a neuron, that Or22a functions independently of Or22b, and that Or22b does not discernibly contribute genes, such as described here for Or83b, has also been seen. In the rodent vomeronasal organ, members of to the odor code of this neuron. We show here that this same neuron expresses Or83b in addition to these two the V2R2 pheromone receptor subfamily are broadly expressed along with other more selectively expressed conventional odorant receptors. If each of these three ORs hypothetically interacts with distinct ligands, this receptors (Martini et al., 2001 ), but biochemical evidence that they interact functionally is lacking. Amino acid dewould substantially alter our view of how the fly olfactory system is organized. In such a multireceptor OSN model, tection in fish relies in part on a broadly expressed receptor of the same structural class as the T1R taste diverse stimuli would activate the same neuron, but all would lead to activation of the DM2 glomerulus to which receptors and V2R pheromone receptors, but it is not known whether this 5.24 receptor functions in concert the neuron projects. The animal would thus have no means to determine which of the three receptors was with other fish receptors with which it is coexpressed (Speca et al., 1999). activated, resulting in a possible loss of odor discrimination. Our data strongly argue against an independent Our data on Or83b point to a unique and unprecedented requirement of a single receptor protein for the function for Or83b in odor detection and instead suggest that it acts as an essential cofactor for localizing convenfunctionality of an extremely diverse family of receptors. These results are unexpected because the Drosophila tional ORs in chemosensory dendrites. Therefore, the fly is likely to retain an organizational logic similar to odorant receptor genes are unrelated to other receptor superfamilies that have been shown to heterodimerize that employed in vertebrates, despite expressing more than one OR in each olfactory neuron.
through conserved protein-protein interaction domains 
